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Abstract
Background: Potential barriers to intrauterine device (IUD) use include provider concern about 
difficult insertion, particularly for nulliparous women.
Objective: This study aims to evaluate the evidence on the effectiveness of medications to ease 
IUD insertion on provider outcomes (i.e., ease of insertion, need for adjunctive insertion measures, 
insertion success).
Search strategy: We searched the PubMed database for peer-reviewed articles published in any 
language from database inception through February 2016.
Selection criteria: We included randomized controlled trials (RCTs) that examined medications 
to ease interval insertion of levonorgestrel- releasing IUDs and copper T IUDs.
Results: From 1855 articles, we identified 15 RCTs that met our inclusion criteria. Most 
evidence suggested that misoprostol did not improve provider ease of insertion, reduce the need 
for adjunctive insertion measures or improve insertion success among general samples of women 
seeking an IUD (evidence Level I, good to fair). However, one RCT found significantly higher 
insertion success among women receiving misoprostol prior to a second IUD insertion attempt 
after failed attempt versus placebo (evidence Level I, good). Two RCTs on 2% intracervical 
lidocaine as a topical gel or injection suggested no positive effect on provider ease of insertion 
(evidence Level I, good to poor), and one RCT on diclofenac plus 2% intracervical lidocaine as a 
topical gel suggested no positive effect on provider ease of insertion (evidence Level I, good). 
Limited evidence from two RCTs on nitric oxide donors, specifically nitroprusside or nitroglycerin 
gel, suggested no positive effect on provider ease of insertion or need for adjunctive insertion 
measures (evidence Level I, fair).
Conclusions: Overall, most studies found no significant differences between women receiving 
interventions to ease IUD insertion versus controls. Among women with a recent failed insertion 
who underwent a second insertion attempt, one RCT found improved insertion success among 
women using misoprostol versus placebo.
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1. Introduction
Intrauterine devices (IUDs) are highly effective contraceptive methods [1] that are generally 
safe for women, including adolescents and nulliparous women, based on the US Medical 
Eligibility Criteria for Contraceptive Use [2]. Although IUD use is increasing in the United 
States [3–5], rates remain lower than use of combined hormonal methods and condoms [4], 
which have higher failure rates due to greater dependence on user adherence. Potential 
barriers to IUD use include patient pain with insertion [6–8] and provider concern about 
difficult insertion, particularly for nulliparous women [9]. However, it has been shown that 
IUDs can be successfully inserted in nulliparous adolescents and young women, with high 
(96%) and similar first-attempt success rates as their parous counterparts [10]. Factors 
previously suggested to affect ease of IUD insertion or patient pain include age, parity, time 
of menses, time since last pregnancy, pregnancy delivery type, breastfeeding status, 
anticipated pain and IUD type [11–14], although findings are inconsistent. Identifying 
effective approaches to ease IUD insertion and reduce patient pain may increase IUD uptake 
by increasing the number and types of healthcare providers who perform IUD insertions.
Several systematic reviews have examined interventions to reduce pain with IUD insertion 
[15–18]. Medications examined have included nonsteroidal antiinflammatory drugs 
(NSAIDs), lidocaine, misoprostol and nitric oxide donors. Reviews have focused on patient 
outcomes including pain, side effects, adverse events and participant satisfaction. Provider 
outcomes such as ease of insertion, need for adjunctive insertion measures and insertion 
success have not been examined systematically. Since providers often initiate conversations 
about IUDs with women during contraceptive counseling [19] and may not discuss IUDs if 
there are concerns about difficult insertion, it is important to understand the effects of 
medications to ease IUD insertion on provider outcomes as well.
The US Centers for Disease Control and Prevention (CDC) publishes the US Selected 
Practice Recommendations for Contraceptive Use (US SPR) [20], which provides evidence-
based guidance on a select group of common, yet sometimes complex, management issues 
around the initiation and use of specific contraceptive methods. Currently, the US SPR does 
not include recommendations for the provision of medications to ease IUD insertion. As part 
of a process to update the US SPR, the objective of this systematic review was to evaluate 
the evidence on the effectiveness of medications to ease IUD insertion on provider 
outcomes, to complement prior evidence [15] on the effectiveness of medications to ease 
IUD insertion on patient outcomes.
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2. Materials and methods
We conducted this systematic review according to the PRISMA guidelines [21]. Our key 
question was whether patient use of a specific medication to ease IUD insertion improves 
provider outcomes compared with nonuse of the specific medication.
2.1. Literature search
We searched the PubMed database for peer-reviewed articles published in any language 
from database inception through February 2016 on the effect of medications to ease IUD 
insertion, using the following search strategy:
((((“Intrauterine Devices”[Mesh] OR “Intrauterine Devices, Copper”[Mesh] OR 
“Intrauterine Devices, Medicated” [Mesh] OR ((intrauterine OR intra-uterine) 
AND (device OR system OR contracept*)) OR IUD OR iucd OR IUS OR mirena 
OR skyla OR paragard OR “Copper T380” OR CuT380 OR “Copper T380a” OR 
“Cu T380a”) NOT (“Animals”[Mesh] NOT “Humans”[Mesh]))) AND insert*) 
AND (((((((“Pain”[Mesh])) OR “adverse effects”[Subheading]) OR “Drug-Related 
Side Effects and Adverse Reactions”[Mesh]) OR “Patient Satisfaction”[Mesh]) 
OR“Anxiety”[Mesh])) OR ((((“Intrauterine Devices”[Mesh] OR “Intrauterine 
Devices, Copper”[Mesh] OR “Intrauterine Devices, Medicated”[Mesh] OR 
((intrauterine OR intra- uterine) AND (device OR system OR contracept*)) OR 
IUD OR iucd OR IUS OR mirena OR skylab OR paragard OR “Copper T380” OR 
CuT380 OR “Copper T380a” OR “Cu T380a”) NOT (“Animals”[Mesh] NOT 
“Humans”[Mesh]))) AND insert*) AND ((((((((“Pain”[Mesh])) OR “adverse 
effects”[Subheading]) OR “Drug-Related Side Effects and Adverse Reactions”
[Mesh]) OR “Patient Satisfaction”[Mesh]) OR “Anxiety”[Mesh])) OR (pain OR 
“side effect*” OR “patient satisfaction” OR “ease of insertion” OR anxiety))
The search strategy was broad to capture all potential medications. Additionally, we hand-
searched reference lists from articles identified by the search and key review articles.
2.2. Selection criteria
We reviewed titles as well as abstracts to identify studies examining medications to ease 
IUD insertion. We included studies that examined insertion of currently available 
levonorgestrel-releasing (LNG) IUDs or any copper T IUD ever approved by the US Food 
and Drug Administration and distributed in the United States (i.e., Copper T380A, Copper 7, 
Copper T200B), for women of any age and for any indication. We included studies that 
examined multiple IUD types if the majority of women received an IUD meeting the above- 
mentioned criteria. We only included studies that examined interval insertion, and we 
excluded those that examined postabortion or postpartum insertion. We included studies that 
examined provider outcomes (i.e., ease of insertion, generally measured by a visual analog 
scale; need for adjunctive insertion measures, including cervical dilation, ultrasound 
guidance or paracervical block; and insertion success) but excluded studies that only 
reported patient outcomes (e.g., pain, side effects, satisfaction). We included only 
randomized controlled trials (RCTs) given the number of interventions identified addressing 
ease of IUD insertion.
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2.3. Study quality assessment and data synthesis
The evidence was summarized and systematically assessed by two authors independently. 
The quality of each individual piece of evidence was assessed using the grading system 
developed by the United States Preventive Services Task Force [22]. We focused on several 
study factors when assessing quality, including randomization procedures, blinding of 
providers, study population, medication details, consideration of confounders and outcome 
measurement. We did not compute summary measures of association due to heterogeneity 
across the included studies related to study population, medication details and outcome 
measurement.
3. Results
The search strategy identified 1855 articles, of which 15 [23–37] met our inclusion criteria. 
Excluded studies were mainly review papers and papers not relevant to our key question. 
Two studies were excluded because they examined nonmedication interventions to ease IUD 
insertion (i.e., use of inhaled lavender [38] or having a full bladder [39]). Four studies were 
excluded because either they only included IUDs never available in the United States [40–
42] or the majority of IUDs studied were never available in the United States [43]. Thirteen 
studies [13,14,44–54] were excluded because they only reported on patient outcomes (e.g., 
pain during IUD insertion) and have already been summarized in a recent systematic review 
[15]. One case series that examined second-attempt insertion success among women 
receiving misoprostol after a failed first-attempt insertion was excluded due to study design 
[55]. Of the 15 RCTs included in our systematic review, 10 examined misoprostol [23–32], 2 
examined intracervical 2% lidocaine [33,35], 1 examined diclofenac plus intracervical 2% 
lidocaine [37] and 2 examined nitric oxide donors [34,36]. Four RCTs [27,34–36] included 
only LNG IUDs, three [28,31,37] included only copper (Cu) IUDs and eight [23–
26,29,30,32,33] included both LNG and Cu IUDs but did not stratify results by IUD type. Of 
the 12 RCTs that included LNG IUDs, 1 specifically reported including only 52 mg LNG 
IUDs [23]; it is unlikely that any of the other RCTs included the newer, smaller LNG IUD 
(13.5 mg) since most completed data collection before it became available [24–26,29,30,32–
34,36,37]. The indication for IUD use was for contraception in nine RCTs [25,26,30–32,34–
37], contraception or therapeutic treatment in three RCTs [24,27,33] and unknown in three 
RCTs [23,28,29].
3.1. Misoprostol
Of the 10 misoprostol trials, 7 were among women without prior vaginal delivery [25,26,28–
32], 2 were among women with and without prior vaginal delivery [24,27] and 1 was among 
women with a recent failed insertion [23] (Table 1). We rated two studies as good quality 
[23,26] and eight studies as fair quality [24,25,27–32]. Each examined 400 mcg of 
misoprostol, but the route and timing of administration differed in each trial. All studies 
compared misoprostol versus placebo, except one [28] that compared misoprostol plus oral 
diclofenac versus diclofenac alone. Sample sizes ranged from 40 [25] to 274 women [28].
3.1.1. Women without prior vaginal delivery only—Of the seven misoprostol trials 
among women without prior vaginal delivery, five [25,26,28,29,32] found no significant 
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differences between misoprostol and control groups in provider ease of insertion, need for 
adjunctive insertion measures or insertion success. In the first of these studies [25], 40 
nulliparous women requesting an IUD were randomized to receive either misoprostol (400 
mcg, buccal, 1.5 h before IUD insertion; n=20) or placebo (n=20). IUD insertion technique 
was standardized, and IUDs were inserted by residents in obstetrics and gynecology and 
staff physicians. IUD types were LNG IUDs (≥75%) and Cu IUDs, and the distribution of 
IUD type did not differ by study group. Among women attempting IUD insertion and 
included in analyses (n=17 in intervention group; n=18 in control group), there were no 
significant differences between misoprostol and control groups in procedure time (mean=5.1 
versus 5.5 min, respectively), provider ratings of ease of insertion (mean=24 versus 29, 
respectively, on a 100-mm visual analog scale ranging from 0=easy to 100=extremely 
difficult) or need for cervical dilation (0% versus 16%, respectively) or paracervical block 
(0% versus 12%, respectively). Also, insertion success was similar between misoprostol and 
control groups with 0% and 1% failed insertions, respectively (significance testing not 
conducted).
In the second of the five studies [32], 108 nulliparous women requesting an IUD were 
randomized to receive either misoprostol (400 mcg, vaginal or buccal by patient choice, 3–4 
h before IUD insertion; n=54) or placebo (n=54). IUDs were inserted by experienced 
providers who had placed ≥10 IUDs in the past year. IUD types were LNG IUDs (74%) and 
Cu IUDs, and the distribution of IUD type did not differ by study group. Among women 
attempting IUD insertion and included in analyses (n=54 in intervention group; n=51 in 
control group), there were no significant differences between misoprostol and control groups 
in provider ratings of ease of insertion (mean=25.0 versus 27.4, respectively, on a 100-mm 
visual analog scale ranging from 0=extremely easy to 100=impossible); need for cervical 
dilation (9% versus 10%, respectively), ultrasound guidance (2% versus 6%, respectively) or 
paracervical block (6% versus 0%, respectively); or insertion success (4% versus 6% failed 
insertions, respectively).
In the third of the five studies [28], 274 parous women who had previously delivered only by 
elective cesarean section requesting an IUD were randomized to either intervention group 
(400 mcg misoprostol, sublingual, plus 100 mg diclofenac, 1 h before IUD insertion; n=137) 
or control group (diclofenac alone; n=137). IUDs were inserted following menstruation 
(timing otherwise not reported) and were inserted by obstetrician-gynecologists with ≥3 
years of experience inserting IUDs. All IUDs were Cu IUDs. Cervical dilation was 
measured up to 4 mm in all women prior to IUD insertion. Among women attempting IUD 
insertion and included in analyses (n=130 in intervention group; n=125 in control group), 
there were no significant differences between misoprostol and control groups in procedure 
time (mean=4.1 min for both groups), provider ratings of ease of insertion (easy, usual, 
difficult/failed; 92% versus 90% of insertions were rated as easy, respectively), cervical 
dilation (median=4 mm in both groups), need for analgesia (30% versus 29%, respectively) 
or additional cervical dilation (1% versus 2%, respectively) or insertion success (2% versus 
4% failed insertions, respectively).
In the fourth of the five studies [29], 73 nulliparous women requesting an IUD were 
randomized to receive either misoprostol (400 mcg, buccal, 2–4 h before IUD insertion; 
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n=37) or placebo (n=36). IUDs were inserted by obstetrician-gynecologists with advanced 
training in family planning. IUD types were LNG IUDs (71%) and Cu IUDs, and the 
distribution of IUD type did not differ by study group. Among all women randomized, there 
were no significant differences between misoprostol and control groups in provider ratings 
of ease of insertion (median=21 for both groups, on a 100-mm visual analog scale ranging 
from 0=extremely easy to 100=impossible); need for cervical dilation (14% versus 8%, 
respectively), ultrasound guidance (3% versus 0%, respectively) or paracervical block (3% 
versus 0%, respectively); or insertion success (5% versus 0% failed insertions, respectively).
In the last of the five studies [26], 83 nulliparous women requesting an IUD were 
randomized to receive either misoprostol (400 mcg, buccal, 2–8 h before IUD insertion; 
n=42) or placebo (n=40). IUD insertion technique was standardized, and IUDs were inserted 
by five attending physicians skilled in IUD insertion (physician specialties not reported). 
IUD types were LNG IUDs (≥86%) and Cu IUDs, and the distribution of IUD type did not 
differ by study group. Among all women randomized, there were no significant differences 
between misoprostol and control groups in provider ratings of ease of insertion (mean=2.2 
versus 2.5, respectively, on a 10-cm visual analog scale ranging from 0=easy to 
10=extremely difficult), need for cervical dilation or ultrasound guidance (14% versus 25%, 
respectively; data not reported separately for each adjunctive insertion measure) or insertion 
success (all women had successful IUD placement).
In two trials [30,31], providers reported significantly easier insertion among women 
receiving misoprostol versus placebo 2–4 h before insertion. In the first of these studies [30], 
61 nulliparous women requesting an IUD were randomized to receive either misoprostol 
(400 mcg, vaginal or buccal, 2 h before IUD insertion; n=30) or placebo (n=31). IUD 
insertion technique was standardized, and IUDs were inserted by residents in obstetrics and 
gynecology and attending physicians. IUD types were LNG IUDs (≥70%) and Cu IUDs, and 
the distribution of IUD type did not differ by study group. Among all women randomized, 
providers reported significantly (p<.05) easier insertion among women receiving 
misoprostol versus placebo (mean=24.1 versus 33.4, respectively, on a 100-mm visual 
analog scale ranging from 0=easiest to 100=most difficult insertion). No differences between 
misoprostol and control groups were found in the need for adjunctive insertion measures 
(only one woman in the control group required cervical dilation; significance testing not 
conducted) or insertion success (all women had successful IUD placement).
In the second of two studies that found significant differences in provider ease of insertion 
between misoprostol and control groups [31], 190 nulligravida women requesting an IUD 
were randomized to receive either misoprostol (400 mcg, vaginal, inserted by a provider into 
the posterior vaginal fornix 4 h before IUD insertion; n=95) or placebo (n=95). IUD 
insertion technique was standardized, and all IUDs were inserted by a single provider. All 
IUDs were Cu IUDs and inserted during menstruation. Cervical dilation was measured up to 
4 mm in all women prior to IUD insertion. The provider rated insertion as easy or difficult/
very difficult. Among women attempting IUD insertion and included in analyses (n=86 in 
intervention group; n=93 in control group), the provider reported significantly (p<.0001) 
fewer insertions as difficult/very difficult for women receiving misoprostol versus placebo 
(27% versus 55%, respectively; relative risk [RR]=0.49, 95% confidence interval [CI]=0.33, 
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0.72). Women receiving misoprostol versus placebo also had significantly (p<.0001) reduced 
risk of cervical dilation measurement ≤4 mm (28% versus 58%, respectively; RR=0.48, 
CI=0.33, 0.70) No significant differences in insertion success were found between 
misoprostol and control groups (5% versus 3% failed insertions, respectively).
3.1.2. Women with and without prior vaginal delivery—Of the two misoprostol 
trials among women with and without prior vaginal delivery, one examined the effect of 
sublingual misoprostol (400 mcg, 3 h before IUD insertion) versus placebo among 89 
women requesting immediate insertion of a subsequent IUD after removal of a prior IUD; 
9% of women in the intervention group were nulliparous compared with 2% in the control 
group [27]. IUD insertion was conducted according to normal clinical practice including 
cervical dilation as a standard procedure in one of six sites, and IUDs were inserted by 11 
providers experienced in IUD insertion. All IUDs were LNG IUDs. Among women 
attempting IUD insertion and included in analyses (n=43 in intervention group; n=46 in 
control group; total number of women randomized was not reported), no significant 
differences in provider ratings ease of insertion (easy or difficult) were found between 
misoprostol and control groups (93% versus 91% of insertions were rated as easy, 
respectively) nor were there differences in the need for cervical dilation (19% versus 20%, 
respectively) or local anesthesia (2% for both groups).
In the second trial, 270 women requesting an IUD were randomized to receive either vaginal 
misoprostol (400 mcg, 3 h before IUD insertion; n=136) or placebo (n=134); nearly half of 
women in both study groups were nulliparous [24]. IUDs were inserted by 38 providers with 
a range of experience including interns, residents, midwives and obstetrician-gynecologists. 
IUD types were LNG IUDs (90%) and Cu IUDs, and the distribution of IUD type did not 
differ by study group. Some IUD types (b8%) were not available in the United States. 
Among women attempting IUD insertion and included in analyses (n=102 in intervention 
group; n=97 in control group), there were no significant differences between misoprostol 
and control groups in provider ratings of ease of insertion (mean=2.9 versus 2.8, 
respectively, on a 10-cm visual analog scale ranging from 0=extremely easy to 
10=extremely) or insertion success (2% versus 1% failed insertions, respectively). For both 
outcomes, findings did not differ when stratified by parity (data not reported).
3.1.3. Women with a recent failed insertion—The last misoprostol trial examined 
the effect of misoprostol among women with a recent failed insertion [23]. The study 
included 100 women with IUD insertion failure at first attempt. Three providers highly 
experienced in IUD insertion were called to assist providers unsuccessful with the first 
insertion attempt, who tried insertion again as part of the first attempt. These same highly 
experienced providers made the second insertion attempt (timing after initial attempt not 
reported). Women were randomized to receive misoprostol vaginally (200 mcg 10 h before 
insertion and 200 mcg 4 h before insertion) or placebo. IUD types were LNG IUDs (92%) 
and Cu IUDs; all women in the intervention group chose LNG IUDs versus 82% in the 
control group. Among the intervention group (n=55), 48 women attempted insertion and 7 
never returned. Among the control group (n=45), 42 women attempted insertion and 3 never 
returned. Among women who attempted a second IUD insertion (excluding those who never 
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returned to the clinic), there were significant differences in successful insertions between 
misoprostol (88%) and control (62%) groups (RR=1.41, CI=8.2, 43.0). Among intent-to-
treat women (including those who never returned to the clinic), there were differences in 
successful insertions between misoprostol (76%) and control (58%) groups, but findings 
were not statistically significant (RR=1.32, CI=0.3, 36.0). There were no significant 
differences in the need for cervical dilation between groups (44% versus 50%, respectively). 
Also, among women who attempted a second insertion, receiving placebo versus 
misoprostol was significantly associated with failed insertion after adjustment for age, 
delivery history, uterus position, uterine sound measure and provider type (prevalence ratio 
[PR] = 2.90, CI=1.13, 7.42).
3.2. Intracervical 2% lidocaine
Two trials examined the effect of intracervical 2% lidocaine (inserted into the cervical canal 
or injected into the cervical stroma) on provider ease of insertion (Table 2) [33,35]. One was 
rated as having good quality [33], and one was rated as having poor quality [35].
The first trial examined the effect of 2% lidocaine as a topical gel inserted into the cervical 
canal with an angiocatheter 3 min before IUD insertion (n=75) versus a placebo gel (n=75) 
among 150 women requesting an IUD; 70% had a prior vaginal delivery, 23% had a prior 
cesarean section and 7% were nulliparous [33]. IUD insertion technique was standardized, 
and IUDs were inserted by 37 providers with a range of experience including nurse 
practitioners, residents in obstetrics and gynecology and attending physicians. IUD types 
were LNG IUDs (86%) and Cu IUDs, and the distribution of IUD type did not differ by 
study group. Among women attempting IUD insertion and included in analyses (n=72 in 
intervention group; n=73 in control group), there were no significant differences between 
lidocaine and control groups in procedure time (median=111.0 versus 99.5 s, respectively) or 
provider ratings of ease of insertion (67% versus 66% of insertions were rated as easy, 29% 
versus 31% were rated as average and 4% versus 3% were rated as easy, respectively).
The second trial examined the effect of 2% lidocaine as an intracervical block injected 5 min 
before IUD insertion (n=50) versus 400 mg of ibuprofen taken 1 h before insertion (n=50) 
among 100 women requesting an IUD for the first time; 56% had a prior cesarean section 
and 44% were nulliparous [35]. IUD insertion technique was standardized, and IUDs were 
inserted between days 1 and 5 of menses by a single provider. All IUDs were LNG IUDs. 
Among women attempting IUD insertion and included in analyses (n=50 in intervention 
group; n=48 in control group), there were no significant differences in provider ratings of 
ease of insertion (rated as easy of difficult) between lidocaine and control groups (90% 
versus 83% of insertions were rated as easy, respectively).
3.3. Diclofenac plus intracervical 2% lidocaine
One trial rated as having good quality examined the effect of diclofenac plus intracervical 
2% lidocaine on provider ease of insertion, (Table 2) [37]. Women requesting an IUD (n=90) 
were randomized to receive 100 mg of diclofenac 1 h before IUD insertion plus 2% 
lidocaine as a topical gel inserted into the cervical canal with a cotton swab 3 min before 
IUD insertion (n=45) or placebo tablets plus a placebo gel (n=45). The majority (78%) of 
Zapata et al. Page 8
Contraception. Author manuscript; available in PMC 2019 June 17.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
women had a prior vaginal delivery. IUD insertion technique was standardized, and IUDs 
were inserted by eight experienced gynecologists. All IUDs were Cu IUDs. Among all 
women randomized, there were no significant differences between diclofenac plus lidocaine 
and control groups in provider ratings of ease of insertion (mean=2.2 versus 2.4, 
respectively, on a 10-cm visual analog scale ranging from 0=very easy to 10=extremely 
difficult).
3.4. Nitric oxide donors
Two trials examined the effect of nitric oxide donors on provider ease of insertion and need 
for adjunctive insertion measures, both rated as having fair quality (Table 2) [34,36].
The first trial examined the effect of nitroprusside gel applied intracervically immediately 
prior to IUD insertion (n=13) versus a placebo gel (n=11) among 24 nulliparous women 
requesting an IUD with no prior IUD use or attempted placement [34]. IUD insertion 
technique was standardized; however, the experience level of inserting physicians was not 
reported. All IUDs were LNG IUDs. Among all women randomized, there were no 
significant differences between nitroprusside gel and control groups in provider ratings of 
ease of insertion (mean=32.4 versus 26.5, respectively; range and description of visual 
analog scale not reported) or the need for cervical dilation (8% versus 9%, respectively) or 
paracervical block (0% versus 0%, respectively).
The second trial examined nitroglycerin gel applied vaginally 30–45 min before IUD 
insertion (n=12) versus a placebo gel (n=12) among 24 nulliparous women requesting an 
IUD for contraception with no prior IUD use or attempted placement [36]. Of note, 92% of 
women in the intervention group versus 50% in the control group premedicated with 800 mg 
of ibuprofen (p=.07). IUD insertion technique was standardized, and IUDs were inserted by 
three attending physicians. All IUDs were LNG IUDs. Among all women randomized, there 
were no significant differences between nitroglycerin gel and control groups in provider 
ratings of ease of insertion (mean=29.4 versus 22.8, respectively, on a 100-mm visual analog 
scale ranging from 0=easy to 100= very difficult) or the need for cervical dilation (8% in 
both groups). One woman needed a paracervical block, but the study group was not 
reported.
4. Discussion
We included 15 RCTs in our systematic review that examined the effect of misoprostol [23–
32], intracervical 2% lidocaine [33,35], diclofenac plus intracervical 2% lidocaine [37] or 
nitric oxide donors [34,36], on provider outcomes including ease of insertion, need for 
adjunctive insertion measures and/or insertion success. Of nine RCTs [24–32] that examined 
the effect of misoprostol on provider ease of insertion (measured by visual analog scales, 2- 
or 3-point rating scales or total procedure time), seven [24–29,32] found no significant 
differences between study groups. Two RCTs [30,31] found significantly easier insertion 
among women receiving misoprostol versus placebo 2–4 h before IUD insertion; however, 
all insertions were considered to be easy in one trial [30], and results may have been 
confounded in the other [31] given that providers measured cervical dilation in all women 
prior to IUD insertion that may have influenced provider ratings of ease of insertion. Of 
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seven RCTs [25–30,32] that examined the effect of misoprostol on need for adjunctive 
insertion measures (e.g., cervical dilation, ultrasound guidance, paracervical block), none 
found differences between study groups. Of eight RCTs [24–26,28–32] that examined the 
effect of misoprostol on insertion success among general samples of women seeking an 
IUD, none found differences between study groups. However, among women with a recent 
failed insertion, one RCT found that, among women who attempted insertion again, 
insertion success was significantly higher among women receiving misoprostol 10 h and 4 h 
prior to the second IUD insertion attempt [23]. For 2% intracervical lidocaine as a topical 
gel or injection used 3–5 min before IUD insertion versus placebo gel or ibuprofen, neither 
of two RCTs [33,35] found significant differences in provider ratings of ease of insertion 
(measured by 2- or 3-point rating scales) between lidocaine and control groups. For 
diclofenac 1 h before IUD insertion plus 2% intracervical lidocaine as a topic gel used 3 min 
before IUD insertion versus placebo, the one RCT identified found no significant differences 
in provider ratings of ease of insertion (measured by a visual analog scale) between study 
groups [37]. For nitric oxide donors, specifically nitroprusside gel applied intracervically 
immediately before IUD insertion or nitroglycerin gel applied vaginally 30–45 min before 
IUD insertion versus placebo, neither of two RCTs [34,36] found significant differences in 
provider ratings of ease of insertion (measured by visual analog scales) or need for 
adjunctive insertions measures (i.e., cervical dilation, paracervical block).
This body of evidence has several limitations. For RCTs examining misoprostol, one study 
did not describe randomization procedures [30], two studies did not describe whether or not 
allocation sequence procedures were concealed [29,30] and one study did not include a 
placebo for misoprostol [28]. Four studies used misoprostol formulated specifically for the 
study [26,29,30,32], and two did not report the source of the misoprostol [24,25]; it is 
possible that the pharmacokinetics of the study misoprostol may have differed from those of 
commercially formulated misoprostol. Misoprostol medication adherence was assumed in 
seven RCTs [23–26,29,30,32], and patient use of premedication (e.g., NSAIDs) was either 
not reported or assessed [29–31] or occurred but the distribution by study group was not 
reported [24]. In five studies, it was unknown if IUD insertion procedures were standardized 
[23,24,28,29,32], and the experience level of inserting physicians was not considered or 
adjusted for in three studies [24,25,30]. Three RCTs included limited response options when 
measuring provider ratings of ease of insertion [27,28,31]. Five studies were not powered to 
detect differences in outcomes of interest [25,26,29,30,32], with sample sizes ranging from 
40 [25] to 108 [32], and intent-to-treat analyses were not performed in six studies 
[24,25,27,28,31,32]. One study included IUD types not available in the United States (b8%) 
and did not stratify results by IUD type [24]. One study included both LNG IUDs and Cu 
IUDs with differential distribution by study group [23]. Last, two studies were among prior 
IUD users who had undergone a previous successful insertion [24,27] and these women may 
not be generalizable to the population of women seeking a first IUD.
For RCTs examining 2% intracervical lidocaine, one study did not blind participants or 
providers to group allocation and did not include a placebo for lidocaine injection (e.g., 
saline injection) [35]. Both RCTs included limited response options when measuring 
provider ratings of ease of insertion, were not powered to detect differences in outcomes of 
interest and did not perform intent-to-treat analyses [33,35]. The RCT that examined 
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diclofenac plus 2% intracervical lidocaine assumed diclofenac adherence, did not report 
patient premedication with nonstudy drugs (e.g., NSAIDs) and was not powered to detect 
differences in outcomes of interest [37]. For RCTs examining nitric oxide donors, study 
groups were not comparable related to premedication with ibuprofen in one study [36], and 
the experience level of inserting physicians was not reported and may have differed in the 
other study [34]. Neither of the two RCTs were powered to detect differences in outcomes of 
interest and were conducted among small (n=24) samples of women [34,36].
A recent systematic review examined interventions to reduce patient pain and improve other 
patient outcomes [15]. RCTs that evaluated any intervention to reduce IUD insertion pain 
were included, as well as studies that examined any IUD type, regardless of past or present 
availability in the United States. A total of 33 RCTs were included and some metaanalyses 
conducted. Conclusions from the review were that misoprostol, 2% lidocaine gel and most 
NSAIDs did not help reduce pain at the time of insertion. In fact, several studies, including a 
metaanalysis of four trials, found significantly higher pain during IUD insertion among 
women receiving misoprostol versus placebo. Several studies also found increased side 
effects (e.g., cramping, shivering, headache, abdominal pain) among women receiving 
misoprostol versus placebo. The review suggested that paracervical block with lidocaine 
may reduce patient pain based on two RCTs [47,49] that found significantly reduced pain at 
either tenaculum placement or IUD insertion among women receiving paracervical block 
with 1% lidocaine 3–5 min before IUD insertion. The review also suggested that tramadol 
and naproxen may have some effect on reducing IUD insertion-related pain, but the RCTs 
[40,41] examining these medications included IUDs not available in the United States (i.e., 
Dalkon Shield, Multiload copper 375).
In conclusion, overall, most studies found no significant differences between women 
receiving interventions to ease IUD insertion versus controls. Evidence suggests that 
misoprostol does not improve provider ease of insertion (7/9 RCTs), reduce the need for 
adjunctive insertion measures (7/7 RCTs) or improve insertion success (8/8 RCTs), among 
general samples of women seeking an IUD (body of evidence grading Level I, good to fair). 
However, among women with a recent failed insertion who underwent a second insertion 
attempt, one RCT found improved insertion success among women using misoprostol versus 
placebo (body of evidence grading Level I, good). Limited evidence from one RCT on 
diclofenac plus 2% intracervical lidocaine as a topical gel suggests no positive effect on 
provider ease of insertion (body of evidence grading Level I, good). Limited evidence from 
two RCTs on 2% intracervical lidocaine as a topical gel or injection suggests no positive 
effect on provider ease of insertion (body of evidence grading Level I, good to poor). 
Limited evidence from two RCTs on nitric oxide donors, specifically nitroprusside or 
nitroglycerin gel, suggests no positive effect on provider ease of insertion or need for 
adjunctive insertion measures (body of evidence grading Level I, fair). Additional research 
in this area should not focus on routine use of misoprostol for IUD insertion but rather on 
other medications that may improve provider and patient outcomes with IUD insertion, as 
well as the use of misoprostol for insertion after failed IUD insertion attempt. The 
information from all but one RCT [37] summarized in this review, along with findings from 
a complementary review on the effectiveness of medications to ease IUD insertion on patient 
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outcomes [15], was presented to an expert panel in August 2015 at a meeting held by the 
CDC and will be incorporated into the forthcoming update of the US SPR.
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; m
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; m
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ra
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 p
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pe
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 c
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as
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l d
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%
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s. 
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•
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o 
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t 
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as
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on
 b
et
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n 
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at
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 c
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 c
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kn
ow
n
 
(gi
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 b
y 
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 p
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ur
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•
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pr
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to
l a
nd
 p
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 w
er
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•
M
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 le
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 b
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n 
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ov
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s
•
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et
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e 
siz
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de
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 c
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•
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ou
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ea
r c
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ra
bl
e 
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te
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to
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t b
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el
in
e 
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te
ris
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s (
ag
e, 
BM
I, 
n
u
m
be
r o
f p
re
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an
ci
es
, n
um
be
r 
o
f b
irt
hs
, y
ea
rs
 fi
rs
t I
U
D
 u
se
d) 
an
d 
no
no
ut
co
m
e 
pr
oc
ed
ur
al
 
de
ta
ils
 (u
se 
of 
pre
me
dic
ati
on
, 
m
ai
n 
in
di
ca
tio
n 
fo
r I
U
D
), b
u
t 
st
at
ist
ic
al
 te
sti
ng
 N
R
W
ea
kn
es
se
s
•
N
um
be
r o
f w
o
m
en
 r
an
do
m
iz
ed
 
N
R;
 u
na
bl
e 
to
 c
al
cu
la
te
 
co
m
pl
et
io
n 
ra
te
•
Pr
io
r I
U
D
 u
se
rs
 (w
ho
 ha
d 
u
n
de
rg
on
e 
a 
pr
ev
io
us
 su
cc
es
sf
ul
 
in
se
rti
on
) m
ay
 di
ffe
r f
ro
m
 
ge
ne
ra
l p
op
ul
at
io
n 
of
 w
o
m
en
 
se
ek
in
g 
fir
st 
IU
D
•
Li
m
ite
d 
re
sp
on
se
 o
pt
io
ns
 (w
ith
 
n
o
 n
eu
tr
al
 o
pt
io
n) 
for
 
m
ea
su
re
m
en
t o
f p
ro
v
id
er
 e
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e 
of
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se
rti
on
•
H
ig
he
r p
ro
po
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on
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f 
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tio
n 
gr
ou
p 
w
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e 
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R
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, 
fu
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 c
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ud
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de
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n,
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op
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n
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te
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tio
n
O
ut
co
m
e
R
es
ul
ts
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ali
ty,
 S
tr
en
gt
hs
, W
ea
kn
es
se
s
n
u
lli
pa
ro
us
, b
u
t s
ta
tis
tic
al
 te
sti
ng
 
N
R
•
In
te
nt
-to
-tr
ea
t a
na
ly
se
s n
ot
 
pe
rfo
rm
ed
 (n
um
be
r r
an
do
mi
ze
d 
N
R)
D
ijk
hu
ize
n, 
20
11
 [2
4]
 
Le
id
en
 U
ni
v
er
sit
y 
M
ed
ic
al
 
Ce
nt
er
 
5 
ho
sp
ita
ls,
 N
et
he
rla
nd
s
R
CT
; 2
 st
ud
y 
gr
ou
ps
27
0 
w
o
m
en
 a
ge
d 
≥ 
18
 y
ea
rs
 
re
qu
es
tin
g 
IU
D
 fo
r c
on
tra
ce
pt
io
n 
(~
85
%)
 or
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pe
uti
c t
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tm
en
t 
(~
15
%)
;
1 
w
o
m
an
 s
o
u
gh
t s
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se
qu
en
t I
U
D
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te
r r
em
ov
al
 o
f a
 p
rio
r I
U
D
IU
D
 ty
pe
s i
nc
lu
de
d 
LN
G
 (9
0%
) 
o
r 
co
pp
er
 (M
ult
ilo
ad
 27
5: 
n
=
4;
 T
-
sa
fe
 C
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80
: n
=
6;
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le
x
i-T
: 
n
=
4;
 
fra
m
el
es
s: 
n
=
1;
 o
th
er
: n
=
5)
In
te
rv
en
tio
n 
gr
ou
p:
13
6 
ra
nd
om
iz
ed
;
10
2 
at
te
m
pt
ed
 in
se
rti
on
 a
nd
 
in
cl
ud
ed
 in
 a
na
ly
se
s; 
m
ea
n 
ag
e=
32
±9
 y
ea
rs
; 4
8%
 n
ul
lip
ar
ou
s
Co
nt
ro
l g
ro
up
:
13
4 
ra
nd
om
iz
ed
;
97
 at
te
m
pt
ed
 in
se
rti
on
 an
d 
in
cl
ud
ed
 in
 a
na
ly
se
s; 
m
ea
n 
ag
e=
31
±8
 y
ea
rs
; 4
7%
 n
ul
lip
ar
ou
s
19
9/
27
0 
(74
%)
 co
mp
let
ed
 st
ud
y 
th
ro
ug
h 
cl
in
ic
 d
isc
ha
rg
e
40
0 
m
cg
 
m
iso
pr
os
to
l, 
v
ag
in
al
, v
s. 
pl
ac
eb
o,
 3
 h
 
pr
io
r
IU
D
s i
ns
er
te
d 
by
 
38
 p
ro
v
id
er
s 
(in
ter
ns
 [l
ittl
e 
ex
pe
rie
nc
e],
 
re
sid
en
ts,
 
m
id
w
iv
es
, 
O
B/
G
Y
N
s [
at 
lea
st 
av
er
ag
e 
ex
pe
rie
nc
e])
Fa
ile
d 
in
se
rti
on
Pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 m
ea
su
re
d 
by
 V
A
S 
im
m
ed
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te
ly
 a
fte
r 
IU
D
 in
se
rti
on
 
(0=
ex
tr
em
el
y 
ea
sy
,
 
10
 c
m
=e
x
tr
em
el
y 
di
ffi
cu
lt)
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 fa
ile
d 
in
se
rti
on
s b
et
w
ee
n 
m
iso
pr
os
to
l a
nd
 
co
n
tr
ol
 g
ro
up
s (
2%
 
v
s.
 1
%
); 
RR
=1
.9,
 
CI
=0
.2
, 2
0.
6;
 d
id
 
n
o
t d
iff
er
 b
y 
pa
rit
y
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 
pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 b
et
w
ee
n 
m
iso
pr
os
to
l a
nd
 
co
n
tr
ol
 g
ro
up
s 
(m
ea
n [
SD
]=
2.9
 
[2
.8]
 vs
. 2
.8 
[2
.6]
); 
di
d 
no
t d
iff
er
 b
y 
pa
rit
y
I, 
fa
ir
St
re
ng
th
s
•
M
ul
tic
en
te
r
•
R
an
do
m
iz
at
io
n 
co
m
pu
te
r-
ge
ne
ra
te
d,
 st
ra
tif
ie
d 
by
 p
ar
ity
•
A
llo
ca
tio
n 
se
qu
en
ce
 c
on
ce
al
ed
•
Pa
rt
ic
ip
an
ts 
an
d 
pr
ov
id
er
s 
bl
in
de
d 
to
 g
ro
up
 a
llo
ca
tio
n
•
M
iso
pr
os
to
l a
nd
 p
la
ce
bo
 w
er
e 
sim
ila
r
•
Ta
rg
et
 sa
m
pl
e 
siz
e 
de
te
rm
in
ed
 
by
 p
ow
er
 c
al
cu
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tio
ns
•
St
ud
y 
gr
ou
ps
 a
pp
ea
r c
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pa
ra
bl
e 
re
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te
d 
to
 m
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t b
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in
e 
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ar
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ris
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s (
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e, 
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ity
,
 
w
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t, 
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y,
 
pr
eg
na
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y 
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ry
,
 
m
en
se
s 
du
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g 
in
se
rti
on
, m
ai
n 
in
di
ca
tio
n 
fo
r I
U
D
) a
nd
 
pr
oc
ed
ur
al
 d
et
ai
ls 
(IU
D 
typ
e),
 
bu
t s
ta
tis
tic
al
 te
sti
ng
 N
R
W
ea
kn
es
se
s
•
So
m
e 
w
o
m
en
 w
er
e 
pr
io
r I
U
D
 
u
se
rs
 (w
ho
 ha
d u
nd
erg
on
e 
a 
pr
ev
io
us
 su
cc
es
sf
ul
 in
se
rti
on
) 
an
d 
m
ay
 d
iff
er
 fr
om
 g
en
er
al
 
po
pu
la
tio
n 
of
 w
o
m
en
 s
ee
ki
ng
 
fir
st 
IU
D
•
So
ur
ce
 o
f m
iso
pr
os
to
l N
R 
(co
mm
erc
ial
ly 
for
mu
lat
ed
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fo
rm
ul
at
ed
 fo
r s
tu
dy
)
•
M
ed
ic
at
io
n 
ad
he
re
nc
e 
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m
ed
; 
kn
ow
n
 th
at
 5
 (3
%)
 di
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ot 
fol
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pr
ot
oc
ol
 b
u
t ≥
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%
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f 
m
iso
pr
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to
l g
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 re
m
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o
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t i
n 
va
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w
n
 if
 in
se
rti
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 c
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s d
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m
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; r
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m
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 d
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at
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 b
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t d
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m
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 c
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tic
al
 te
sti
ng
 N
R
•
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W
o
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 re
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n
t f
ai
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in
se
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B
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B
ra
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N
at
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ea
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Co
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l, 
Fu
nd
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 d
e 
A
m
pa
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a 
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 d
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u
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B
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l, 
U
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v
er
sit
y 
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Ca
m
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na
s M
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al
 S
ch
oo
l
R
CT
; 2
 st
ud
y 
gr
ou
ps
10
0 
w
o
m
en
 r
eq
ue
sti
ng
 a
n 
IU
D
 
w
ith
 re
ce
nt
 fa
ile
d 
IU
D
 in
se
rti
on
 
(m
ea
n a
ge
=3
7±
7 y
ea
rs)
IU
D
 ty
pe
s i
nc
lu
de
d 
LN
G
 (9
2%
) 
o
r 
co
pp
er
 T
38
0A
In
te
rv
en
tio
n 
gr
ou
p:
55
 ra
nd
om
iz
ed
;
48
 a
tte
m
pt
ed
 in
se
rti
on
; 1
6%
 
n
u
lli
pa
ro
us
;
10
0%
 c
ho
se
 L
N
G
 IU
D
Co
nt
ro
l g
ro
up
:
45
 ra
nd
om
iz
ed
;
42
 a
tte
m
pt
ed
 in
se
rti
on
; 2
2%
 
n
u
lli
pa
ro
us
;
82
%
 c
ho
se
 L
N
G
 IU
D
90
/1
00
 (9
0%
) c
om
ple
ted
 st
ud
y 
th
ro
ug
h 
cl
in
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 d
isc
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rg
e
40
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m
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m
iso
pr
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to
l, 
v
ag
in
al
, v
s. 
pl
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o,
 1
0 
(20
0 
m
cg
) a
nd
 4 
(20
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m
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rs 
pri
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d 
in
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tte
m
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pr
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er
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pe
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nc
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IU
D
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w
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d 
to
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t p
ro
v
id
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s 
u
n
su
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sf
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w
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t 
in
se
rti
on
 
at
te
m
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; s
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e 
3 
hi
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ex
pe
rie
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ed
 
pr
ov
id
er
s m
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e 
se
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n
d 
in
se
rti
on
 
at
te
m
pt
Su
cc
es
sf
ul
 
in
se
rti
on
U
se
 o
f a
dju
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tiv
e 
in
se
rti
on
 
m
ea
su
re
s*
•
A
m
on
g 
w
o
m
en
 w
ho
 
at
te
m
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ed
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 se
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nd
 
IU
D
 in
se
rti
on
 (v
s. 
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te
nt
 to
 tr
ea
t),
 th
ere
 
w
er
e 
sig
ni
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an
t 
di
ffe
re
nc
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 in
 
su
cc
es
sf
ul
 
in
se
rti
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s b
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w
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n 
m
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pr
os
to
l a
nd
 
co
n
tr
ol
 g
ro
up
s 
(88
% 
vs
. 6
2%
, p
=.
00
7;
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R=
1.
41
, 
CI
=8
.2
, 4
3.
0)
•
A
m
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g 
in
te
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-
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ea
t w
o
m
en
, 
th
er
e 
w
er
e 
di
ffe
re
nc
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 in
 
su
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sf
ul
 
in
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rti
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s b
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w
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n 
m
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to
l a
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n
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s 
(76
% 
vs
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8%
, 
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fic
an
ce
 te
sti
ng
 
N
R)
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t R
R
=1
.3
2,
 
CI
=0
.3
, 3
6.
9
•
A
m
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g 
w
o
m
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ho
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m
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ed
 a
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co
nd
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D
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se
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I, 
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od
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ng
th
s
•
R
an
do
m
iz
at
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n 
co
m
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te
r-
ge
ne
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te
d
•
A
llo
ca
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n 
se
qu
en
ce
 c
on
ce
al
ed
•
Pa
rt
ic
ip
an
ts 
an
d 
pr
ov
id
er
s 
bl
in
de
d 
to
 g
ro
up
 a
llo
ca
tio
n
•
M
iso
pr
os
to
l a
nd
 p
la
ce
bo
 w
er
e 
sim
ila
r
•
M
iso
pr
os
to
l w
as
 c
o
m
m
er
ci
al
ly
 
fo
rm
ul
at
ed
•
M
in
im
al
 v
ar
ia
tio
n 
in
 IU
D
 
in
se
rti
on
 sk
ill
 le
v
el
 b
et
w
ee
n 
pr
ov
id
er
s
•
H
ig
h 
co
m
pl
et
io
n 
ra
te
 (9
0%
); 
rat
e 
di
d 
no
t d
iff
er
 b
et
w
ee
n 
m
iso
pr
os
to
l a
nd
 c
on
tro
l g
ro
up
s 
(87
% 
vs
. 9
3%
)
•
Ta
rg
et
 sa
m
pl
e 
siz
e 
de
te
rm
in
ed
 
by
 p
ow
er
 c
al
cu
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tio
ns
•
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te
nt
-to
-tr
ea
t a
na
ly
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s 
pe
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ed
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R
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, 
fu
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 c
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n,
 p
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n
In
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tio
n
O
ut
co
m
e
R
es
ul
ts
Qu
ali
ty,
 S
tr
en
gt
hs
, W
ea
kn
es
se
s
re
ce
iv
in
g 
pl
ac
eb
o 
(P
R=
2.9
0, 
CI
=1
.13
, 
7.
42
) w
as
 
sig
ni
fic
an
tly
 
as
so
ci
at
ed
 w
ith
 
fa
ile
d 
in
se
rti
on
 a
fte
r 
ad
jus
tm
en
t fo
r a
ge
, 
de
liv
er
y 
hi
sto
ry
,
 
u
te
ru
s 
po
sit
io
n,
 
u
te
rin
e 
so
un
d 
m
ea
su
re
 a
n
d 
pr
ov
id
er
 ty
pe
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 n
ee
d 
fo
r c
er
vi
ca
l d
ila
tio
n 
be
tw
ee
n 
m
iso
pr
os
to
l a
nd
 
co
n
tr
ol
 g
ro
up
s 
(44
% 
vs
. 5
0%
, p
=.
8);
 no
 pa
in 
m
ed
ic
at
io
n 
w
as
 
gi
v
en
•
St
ud
y 
gr
ou
ps
 a
pp
ea
r c
om
pa
ra
bl
e 
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la
te
d 
to
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el
in
e 
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ac
te
ris
tic
s (
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e, 
pre
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an
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an
d 
de
liv
er
y 
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) a
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n
o
n
o
u
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e 
pr
oc
ed
ur
al
 d
et
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ls 
(ut
eru
s p
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n, 
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rin
e s
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m
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), b
u
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 te
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N
R
W
ea
kn
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s
•
M
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ic
at
io
n 
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he
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su
m
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•
U
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no
w
n
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se
rti
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 p
ro
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s 
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an
da
rd
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•
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ud
y 
gr
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 d
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r r
el
at
ed
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D
 ty
pe
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: 1
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% 
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%
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 m
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l a
nd
 c
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l 
gr
ou
ps
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u
t s
ta
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tic
al
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N
R
B
M
I, 
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dy
 m
as
s i
nd
ex
; C
I, 
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%
 co
nf
id
en
ce
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te
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al
; I
U
D
, i
nt
ra
ut
er
in
e 
de
v
ic
e;
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N
G
, l
ev
o
n
o
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es
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l-r
el
ea
sin
g;
 N
R,
 n
ot
 re
po
rte
d;
 N
SA
ID
, n
on
ste
ro
id
al
 a
nt
iin
fla
m
m
at
or
y 
dr
ug
; O
B/
G
Y
N
, o
bs
te
tri
cs
 a
nd
 
gy
ne
co
lo
gy
; P
R,
 p
re
v
al
en
ce
 ra
tio
; R
CT
,
 
ra
n
do
m
iz
ed
 c
on
tro
lle
d 
tri
al
; R
R,
 re
la
tiv
e 
ris
k;
 S
D
, s
ta
nd
ar
d 
de
v
ia
tio
n;
 S
E,
 st
an
da
rd
 e
rro
r; 
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I, 
se
x
u
al
ly
 tr
an
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itt
ed
 in
fe
ct
io
n;
 U
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, U
ni
te
d 
St
at
es
 o
f A
m
er
ic
a;
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A
S,
 
v
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al
 a
na
lo
g 
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al
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.
*
Ce
rv
ic
al
 d
ila
tio
n 
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 u
se
 o
f o
s f
in
de
r o
r s
of
t e
nd
om
et
ria
l b
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ps
y, 
u
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f u
ltr
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nc
e 
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iti
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sth
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r a
na
lg
es
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 d
ur
in
g 
pr
oc
ed
ur
e 
to
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ci
lit
at
e 
in
se
rti
on
.
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r m
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 c
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%
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e
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 F
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U
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n
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y
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re
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D
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n
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ac
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n 
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m
al
 u
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 p
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er
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r c
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se
ct
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n 
an
d 
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ro
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n
o
 p
rio
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U
D
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N
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r c
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pe
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A
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do
ca
in
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ou
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nd
om
iz
ed
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cl
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ed
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na
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se
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3 h
ad
 
pr
ot
oc
ol
 v
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la
tio
ns
)
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nt
ro
l g
ro
up
:
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om
iz
ed
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3 
in
cl
ud
ed
 in
 
an
al
ys
es
 (2
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d p
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oc
ol 
v
io
la
tio
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)
14
5/
15
0 
(97
%)
 co
mp
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ed
 st
ud
y
2%
 li
do
ca
in
e 
ge
l v
s. 
pl
ac
eb
o 
ge
l (
wa
te
r-
ba
se
d 
lu
br
ic
an
t),
 6 
m
L 
(in
ser
ted
 in
to 
ce
rv
ic
al
 c
an
al
 v
ia
 
an
gi
oc
at
he
te
r 3
 m
in
 
pr
io
r t
o 
in
se
rti
on
; 3
 
m
L 
pl
ac
ed
 o
n 
an
te
rio
r l
ip
 o
f c
er
vi
x 
an
d 
re
m
ai
ni
ng
 p
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ce
d 
at
 in
te
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al
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s);
 no
 
w
o
m
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se
d 
n
o
n
st
ud
y, 
pr
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ns
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tio
n 
an
al
ge
sic
s, 
an
x
io
ly
tic
s o
r 
m
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pr
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l
IU
D
s i
ns
er
te
d 
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 3
7 
pr
ov
id
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s (
nu
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pr
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O
B/
G
Y
N
 re
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in
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D
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se
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ch
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as
e 
of
 
in
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e 
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•
N
o 
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fic
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di
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ra
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n
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 b
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w
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n 
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 a
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n
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ro
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s 
(m
ed
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]=
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1.
0 
[6
4.0
–
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9.
0]
 vs
. 9
9.5
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2.0
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.0]
)
•
N
o 
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fic
an
t 
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as
e 
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in
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rti
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 b
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w
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n 
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 a
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n
tr
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ro
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s 
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: 6
7%
 vs
. 
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%
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v
er
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e:
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%
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s. 
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%
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di
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cu
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%
 v
s. 
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)
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go
od
St
re
ng
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s
•
R
an
do
m
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at
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m
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ne
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d
•
A
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tio
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 c
on
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•
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rt
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ip
an
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d 
pr
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er
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bl
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d 
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tio
n
•
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ou
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 c
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pa
ra
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te
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as
el
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e 
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ar
ac
te
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e, 
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th
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,
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su
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e,
 B
M
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gr
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id
a,
 p
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de
liv
er
y 
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,
 
br
ea
stf
ee
di
ng
, d
ys
m
en
or
rh
ea
, 
se
lf-
ra
te
d 
pa
in
 to
le
ra
nc
e) 
an
d 
pr
oc
ed
ur
al
 d
et
ai
ls 
(IU
D 
typ
e, 
tim
in
g 
of
 in
se
rti
on
, u
te
rin
e 
po
sit
io
n,
 p
ro
v
id
er
 ty
pe
)
•
H
ig
h 
co
m
pl
et
io
n 
ra
te
 (9
7%
)
W
ea
kn
es
se
s
•
Li
m
ite
d 
re
sp
on
se
 o
pt
io
ns
 fo
r 
m
ea
su
re
m
en
t o
f p
ro
v
id
er
 e
as
e 
of
 
in
se
rti
on
•
St
ud
y 
no
t p
ow
er
ed
 to
 d
et
ec
t 
di
ffe
re
nc
es
 in
 o
ut
co
m
es
 o
f 
in
te
re
st
•
In
te
nt
-to
-tr
ea
t a
na
ly
se
s n
ot
 
pe
rfo
rm
ed
Ca
str
o,
 2
01
4 
[3
5]
 
N
at
io
na
l I
ns
tit
ut
e 
of
 
H
or
m
on
es
 a
nd
 W
o
m
en
's
 H
ea
lth
, 
N
at
io
na
l C
ou
nc
il 
fo
r S
ci
en
tif
ic
 
an
d 
Te
ch
no
lo
gi
ca
l D
ev
el
op
m
en
t
 
B
ra
zi
l, 
U
ni
v
er
sit
y 
of
 S
ao
 
Pa
u
lo
R
CT
; 2
 st
ud
y 
gr
ou
ps
10
0 
w
o
m
en
 a
ge
d 
18
–4
5 
ye
ar
s 
re
qu
es
tin
g 
an
 IU
D
 fo
r t
he
 fi
rs
t 
tim
e 
fo
r c
on
tra
ce
pt
io
n;
 5
6%
 h
ad
 
pr
io
r c
es
ar
ea
n 
se
ct
io
n 
an
d 
44
%
 
w
er
e 
n
u
lli
pa
ro
us
IU
D
 ty
pe
: L
N
G
Li
do
ca
in
e 
gr
ou
p:
 5
0 
ra
nd
om
iz
ed
, 
at
te
m
pt
ed
 in
se
rti
on
 a
nd
 in
cl
ud
ed
 
in
 a
na
ly
se
s; 
m
ea
n 
ag
e=
30
±6
 
ye
ar
s
Co
nt
ro
l g
ro
up
: 5
0 
ra
nd
om
iz
ed
; 4
8 
at
te
m
pt
ed
 in
se
rti
on
 a
nd
 in
cl
ud
ed
 
2%
 li
do
ca
in
e 
in
jec
tio
n (
1.8
 m
L)
 5 
m
in
 p
rio
r t
o 
in
se
rti
on
 
(in
jec
ted
 in
to 
cer
vix
 
at
 3
-, 
6-
, 9
-, 
12
-
o
’c
lo
ck
 p
os
iti
on
s 
u
sin
g 
ca
rp
ul
e 
sy
rin
ge
 
an
d 
27
-g
au
ge
 n
ee
dl
e) 
v
s.
 4
00
 m
g 
ib
u
pr
of
en
 
1 
h 
pr
io
r
IU
D
s i
ns
er
te
d 
by
 
sin
gl
e 
pr
ov
id
er
Pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 (e
asy
 
o
r 
di
ffi
cu
lt)
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 
pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 b
et
w
ee
n 
lid
oc
ai
ne
 a
nd
 
co
n
tr
ol
 g
ro
up
s 
(ea
sy
: 9
0%
 vs
. 
83
%
; d
iff
ic
ul
t: 
10
%
 v
s. 
17
%
)
I, 
po
or
St
re
ng
th
s
•
R
an
do
m
iz
at
io
n 
co
m
pu
te
r-
ge
ne
ra
te
d
•
A
llo
ca
tio
n 
se
qu
en
ce
 c
on
ce
al
ed
•
N
o 
va
ria
tio
n 
in
 IU
D
 in
se
rti
on
 
sk
ill
 le
v
el
 (s
ing
le 
pro
v
id
er
)
•
H
ig
h 
co
m
pl
et
io
n 
ra
te
 (9
8%
)
•
St
ud
y 
gr
ou
ps
 c
om
pa
ra
bl
e 
re
la
te
d 
to
 b
as
el
in
e 
ch
ar
ac
te
ris
tic
s (
ag
e, 
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R
ef
er
en
ce
, 
fu
nd
in
g,
 c
ou
nt
ry
St
ud
y 
de
sig
n,
 p
op
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at
io
n
In
te
rv
en
tio
n
O
ut
co
m
e
R
es
ul
ts
Qu
ali
ty,
 S
tr
en
gt
hs
, W
ea
kn
es
se
s
in
 a
na
ly
se
s; 
m
ea
n 
ag
e=
31
±6
 
ye
ar
s
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/1
00
 (9
8%
) c
om
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ted
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y
IU
D
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se
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te
ch
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e 
w
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ed
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D
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m
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s
B
M
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bl
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, p
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,
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n,
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m
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 s
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W
ea
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s
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ip
an
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de
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to
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n
•
N
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(e.
g.,
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lin
e 
in
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•
U
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ar
 if
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o
m
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 d
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an
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tio
n 
ex
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r/c
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vi
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l d
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tio
n
•
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m
ite
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 o
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 (w
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n
o
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 o
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io
n) 
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m
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m
en
t o
f p
ro
v
id
er
 e
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e 
of
 
in
se
rti
on
•
St
ud
y 
no
t p
ow
er
ed
 to
 d
et
ec
t 
di
ffe
re
nc
es
 in
 o
ut
co
m
es
 o
f 
in
te
re
st
•
In
te
nt
-to
-tr
ea
t a
na
ly
se
s n
ot
 
pe
rfo
rm
ed
D
ic
lo
fe
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c 
pl
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 in
tr
ac
er
v
ic
al
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%
 li
do
ca
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e
Fo
u
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, 2
01
6 
[3
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in
g 
so
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 N
R
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v
er
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y
R
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gr
ou
ps
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 p
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s w
o
m
en
 a
ge
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0 
ye
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n 
IU
D
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r 
co
n
tr
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ep
tio
n;
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 p
rio
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v
ag
in
al
 d
el
iv
er
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pr
io
r I
U
D
 
u
se IU
D
 ty
pe
: c
op
pe
r T
38
0A
D
ic
lo
fe
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ne
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up
: 4
5 
ra
n
do
m
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ed
, r
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v
ed
 IU
D
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na
ly
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5 
ra
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om
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ed
, 
re
ce
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ed
 IU
D
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90
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(10
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) c
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ple
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 st
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y
D
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(2–
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h p
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m
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. p
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an
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in
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 c
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vi
ca
l 
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n
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 v
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 c
ot
to
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rio
r t
o 
in
se
rti
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 (3
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L 
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n 
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te
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o
f c
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m
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ng
 p
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pe
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e 
w
as
 s
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as
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cu
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N
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es
 in
 
pr
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as
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 b
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w
ee
n 
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cl
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ac
+
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oc
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nd
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n
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 g
ro
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s 
(m
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]=
 2.
2 
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.5]
 vs
. 2
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.0]
)
I, 
go
od
St
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ng
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s
•
R
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m
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at
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m
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d
•
A
llo
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n 
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 c
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•
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d 
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n
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 c
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to
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s (
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e, 
B
M
I, 
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a,
 p
ar
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,
 
de
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y 
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sto
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,
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e 
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st 
de
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er
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ea
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ee
di
ng
, d
ys
m
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or
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, 
ba
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e 
an
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et
y 
sc
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) a
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pr
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ed
ur
al
 d
et
ai
ls 
(ut
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ne
 
po
sit
io
n)
•
H
ig
h 
co
m
pl
et
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n 
ra
te
 (1
00
%)
•
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-to
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ea
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s 
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n
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W
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s
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M
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at
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m
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R
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 c
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nt
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St
ud
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O
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m
e
R
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•
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 p
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m
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w
ith
 
n
o
n
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N
R
•
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 d
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f 
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N
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 d
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s
B
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U
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H
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U
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v
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sit
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n
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m
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W
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ps
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o
m
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 re
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D
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n
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U
D
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o
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m
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 p
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m
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N
G
N
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ru
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up
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3 
ra
n
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m
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ed
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ra
nd
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d 
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s
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(96
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y
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 m
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l (
1 m
L)
 vs
. 
pl
ac
eb
o 
ge
l, 
ap
pl
ie
d 
in
tra
ce
rv
ic
al
ly
 
im
m
ed
ia
te
ly
 p
rio
r t
o 
IU
D
 in
se
rti
on
IU
D
 in
se
rti
on
 
te
ch
ni
qu
e 
w
as
 
st
an
da
rd
iz
ed
 a
nd
 
in
cl
ud
ed
 lo
ca
l 
an
es
th
es
ia
 p
la
ce
d 
at
 
te
na
cu
lu
m
 si
te
N
ee
d 
fo
r 
ce
rv
ic
al
 d
ila
tio
n 
o
r 
pa
ra
ce
rv
ic
al
 
bl
oc
k
Pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 
m
ea
su
re
d 
by
 
VA
S 
af
te
r I
U
D
 
in
se
rti
on
 (s
ca
le 
N
R)
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 
be
tw
ee
n 
n
itr
op
ru
ss
id
e 
ge
l 
an
d 
co
nt
ro
l g
ro
up
s 
in
 n
ee
d 
fo
r 
ce
rv
ic
al
 d
ila
tio
n 
(8%
 vs
. 9
%)
; n
o 
w
o
m
en
 n
ee
de
d 
pa
ra
ce
rv
ic
al
 b
lo
ck
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 
pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 b
et
w
ee
n 
n
itr
op
ru
ss
id
e 
ge
l 
an
d 
co
nt
ro
l g
ro
up
s 
(m
ea
n [
SD
]=
 32
.4 
[2
2.7
] v
s. 
26
.5 
[2
7.2
])
I, 
fa
ir
St
re
ng
th
s
•
M
ul
tip
le
 c
en
te
rs
•
R
an
do
m
iz
at
io
n 
co
m
pu
te
r-
ge
ne
ra
te
d
•
A
llo
ca
tio
n 
se
qu
en
ce
 c
on
ce
al
ed
•
Pa
rt
ic
ip
an
ts 
an
d 
pr
ov
id
er
s 
bl
in
de
d 
to
 g
ro
up
 a
llo
ca
tio
n
•
Ex
cl
ud
ed
 w
o
m
en
 w
ith
 p
rio
r 
at
te
m
pt
ed
 o
r s
uc
ce
ss
fu
l I
U
D
 
in
se
rti
on
•
N
itr
op
ru
ss
id
e 
an
d 
pl
ac
eb
o 
ge
ls 
w
er
e 
id
en
tic
al
•
H
ig
h 
co
m
pl
et
io
n 
ra
te
 (9
6%
)
•
St
ud
y 
gr
ou
ps
 c
om
pa
ra
bl
e 
re
la
te
d 
to
 m
os
t b
as
el
in
e 
ch
ar
ac
te
ris
tic
s 
(ag
e, 
BM
I, r
ac
e/e
thn
ici
ty,
 
cu
rr
en
t m
en
st
ru
at
io
n,
 
dy
sm
en
or
rh
ea
) a
nd
 no
no
utc
om
e 
pr
oc
ed
ur
al
 d
et
ai
ls 
(us
e o
f 
pr
em
ed
ic
at
io
n,
 ex
pe
ct
ed
 p
ai
n,
 
an
x
ie
ty
 le
v
el
, u
te
rin
e 
po
sit
io
n)
•
In
te
nt
-to
-tr
ea
t a
na
ly
se
s f
or
 
o
u
tc
om
es
 o
f i
nt
er
es
t p
er
fo
rm
ed
W
ea
kn
es
se
s
•
Ex
pe
rie
nc
e 
le
v
el
 o
f i
ns
er
tin
g 
ph
ys
ic
ia
ns
 N
R 
an
d 
m
ay
 h
av
e 
di
ffe
re
d
•
U
na
bl
e 
to
 c
al
cu
la
te
 p
ar
tic
ip
at
io
n 
ra
te
•
St
ud
y 
no
t p
ow
er
ed
 to
 d
et
ec
t 
di
ffe
re
nc
es
 in
 o
ut
co
m
es
 o
f 
in
te
re
st
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R
ef
er
en
ce
, 
fu
nd
in
g,
 c
ou
nt
ry
St
ud
y 
de
sig
n,
 p
op
ul
at
io
n
In
te
rv
en
tio
n
O
ut
co
m
e
R
es
ul
ts
Qu
ali
ty,
 S
tr
en
gt
hs
, W
ea
kn
es
se
s
M
ic
ks
, 2
01
4 
[3
6]
 
A
m
er
ic
an
 C
ol
le
ge
 o
f 
O
bs
te
tri
ci
an
s a
nd
 
G
yn
ec
ol
og
ist
s/B
ay
er
 H
ea
lth
ca
re
 
Ph
ar
m
ac
eu
tic
al
s R
es
ea
rc
h 
Aw
ar
d 
in
 L
on
g-
Te
rm
 
Co
nt
ra
ce
pt
io
n
 
U
SA
, O
re
go
n 
H
ea
lth
 a
nd
 
Sc
ie
nc
e 
U
ni
v
er
sit
y 
an
d 
Pl
an
ne
d 
Pa
re
n
th
oo
d 
Co
lu
m
bi
a 
W
ill
am
et
te
R
CT
; 2
 st
ud
y 
gr
ou
ps
24
 n
ul
lip
ar
ou
s w
o
m
en
 a
ge
d 
18
–
45
 y
ea
rs
 re
qu
es
tin
g 
an
 IU
D
 fo
r 
co
n
tr
ac
ep
tio
n;
 n
o 
pr
io
r I
U
D
 u
se
 
o
r 
at
te
m
pt
ed
 p
la
ce
m
en
t
IU
D
 ty
pe
: L
N
G
N
itr
og
ly
ce
rin
 g
el
 g
ro
up
: 1
2 
ra
n
do
m
iz
ed
 a
nd
 in
cl
ud
ed
 in
 
an
al
ys
es
Co
nt
ro
l g
ro
up
: 1
2 
ra
nd
om
iz
ed
 
an
d 
in
cl
ud
ed
 in
 a
na
ly
se
s
24
/2
4 
(10
0%
) c
om
ple
ted
 st
ud
y
0.
5 
m
g 
ni
tro
gl
yc
er
in
 
ge
l (
1 m
L)
 vs
. 
pl
ac
eb
o 
ge
l, 
ap
pl
ie
d 
v
ag
in
al
ly
 3
0–
45
 m
in
 
pr
io
r t
o 
IU
D
 
in
se
rti
on
; w
o
m
en
 
gi
v
en
 th
e 
op
tio
n 
of
 
pr
em
ed
ic
at
io
n 
w
ith
 
ib
u
pr
of
en
 (8
00
 m
g) 
pr
io
r t
o 
re
ce
iv
in
g 
st
ud
y 
ge
l (
92
% 
vs
. 
50
%
 in
 n
itr
og
ly
ce
rin
 
an
d 
co
nt
ro
l g
ro
up
s, 
p=
.0
7)
IU
D
s i
ns
er
te
d 
by
 3
 
at
te
nd
in
g 
ph
ys
ic
ia
ns
IU
D
 in
se
rti
on
 
te
ch
ni
qu
e 
w
as
 
st
an
da
rd
iz
ed
N
ee
d 
fo
r 
ce
rv
ic
al
 d
ila
tio
n 
o
r 
pa
ra
ce
rv
ic
al
 
bl
oc
k
Pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 
m
ea
su
re
d 
by
 
VA
S 
(0=
ea
sy,
 
10
0 
m
m
=v
er
y 
di
ffi
cu
lt)
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 
be
tw
ee
n 
n
itr
og
ly
ce
rin
 g
el
 
an
d 
co
nt
ro
l g
ro
up
s 
in
 n
ee
d 
fo
r 
ce
rv
ic
al
 d
ila
tio
n 
(8%
 vs
. 8
%)
; 1
 
n
ee
de
d 
pa
ra
ce
rv
ic
al
 b
lo
ck
 
(st
ud
y g
rou
p N
R)
•
N
o 
sig
ni
fic
an
t 
di
ffe
re
nc
es
 in
 
pr
ov
id
er
 e
as
e 
of
 
in
se
rti
on
 b
et
w
ee
n 
n
itr
og
ly
ce
rin
 g
el
 
an
d 
co
nt
ro
l g
ro
up
s 
(m
ea
n [
SD
]=
29
.4 
[2
3.8
] v
s. 
22
.8 
[2
9.9
])
I, 
fa
ir
St
re
ng
th
s
•
M
ul
tip
le
 c
en
te
rs
•
R
an
do
m
iz
at
io
n 
co
m
pu
te
r-
ge
ne
ra
te
d
•
A
llo
ca
tio
n 
se
qu
en
ce
 c
on
ce
al
ed
•
Pa
rt
ic
ip
an
ts 
an
d 
pr
ov
id
er
s 
bl
in
de
d 
to
 g
ro
up
 a
llo
ca
tio
n
•
Ex
cl
ud
ed
 w
o
m
en
 w
ith
 p
rio
r 
at
te
m
pt
ed
 o
r s
uc
ce
ss
fu
l I
U
D
 
in
se
rti
on
•
N
itr
og
ly
ce
rin
 a
nd
 p
la
ce
bo
 g
el
s 
w
er
e 
id
en
tic
al
•
M
in
im
al
 v
ar
ia
tio
n 
in
 IU
D
 
in
se
rti
on
 sk
ill
 le
v
el
 b
et
w
ee
n 
pr
ov
id
er
s
•
H
ig
h 
co
m
pl
et
io
n 
ra
te
 (1
00
%)
•
Ta
rg
et
 sa
m
pl
e 
siz
e 
de
te
rm
in
ed
 
by
 p
ow
er
 c
al
cu
la
tio
ns
•
St
ud
y 
gr
ou
ps
 c
om
pa
ra
bl
e 
re
la
te
d 
to
 m
os
t b
as
el
in
e 
ch
ar
ac
te
ris
tic
s 
(ag
e, 
BM
I, r
ac
e/e
thn
ici
ty,
 
cu
rr
en
t m
en
st
ru
at
io
n,
 
dy
sm
en
or
rh
ea
) a
nd
 no
no
utc
om
e 
pr
oc
ed
ur
al
 d
et
ai
ls 
(ex
pe
ct
ed
 
pa
in
, a
nx
ie
ty
 le
v
el
, u
te
rin
e 
po
sit
io
n)
•
In
te
nt
-to
-tr
ea
t a
na
ly
se
s 
co
n
du
ct
ed
 (1
 w
o
m
en
 h
ad
 c
op
pe
r 
v
s.
 L
N
G
 IU
D
 in
se
rte
d)
W
ea
kn
es
se
s
•
U
na
bl
e 
to
 c
al
cu
la
te
 p
ar
tic
ip
at
io
n 
ra
te
•
St
ud
y 
gr
ou
ps
 n
ot
 c
om
pa
ra
bl
e 
re
la
te
d 
to
 p
re
m
ed
ic
at
io
n 
w
ith
 
ib
u
pr
of
en
 (9
2%
 vs
. 5
0%
 in
 
n
itr
og
ly
ce
rin
 g
el
 a
nd
 c
on
tro
l 
gr
ou
ps
)
•
St
ud
y 
no
t p
ow
er
ed
 to
 d
et
ec
t 
di
ffe
re
nc
es
 in
 o
ut
co
m
es
 o
f 
in
te
re
st
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B
M
I, 
bo
dy
 m
as
s i
nd
ex
; H
C,
 h
or
m
on
al
 c
on
tra
ce
pt
io
n;
 IU
D
, i
nt
ra
ut
er
in
e 
de
v
ic
e;
 L
N
G
, l
ev
o
n
o
rg
es
tre
l-r
el
ea
sin
g;
 N
R,
 n
ot
 re
po
rte
d;
 O
B/
G
Y
N
, o
bs
te
tri
cs
 a
nd
 g
yn
ec
ol
og
y;
 R
CT
,
 
ra
n
do
m
iz
ed
 c
on
tro
lle
d 
tri
al
; S
D
, 
st
an
da
rd
 d
ev
ia
tio
n;
 U
SA
, U
ni
te
d 
St
at
es
 o
f A
m
er
ic
a;
 V
A
S,
 v
isu
al
 a
na
lo
g 
sc
al
es
.
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